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Abstract. qlis study invesligal?he effectiveness of Artificial Intelligence (AI)-based
monitoring tools in improving Students' physical activity engagement in technology-
anced Physical Education (PE) classes. Using a quasi-experimental design, 60 junior

gh school students were divided into control and experimental groups. The experimental
group utilized Al-integrated wearable devices and mobile applications to track daily
physical activity, while the control group followed conventional PE methods without Al
support. Pre-test and post-tes@@fifla were collected using standardized physical activity
questionnaires and step-count metrics. Results showed a significant improvement in the
experimental group's activity levels, with an average increase of 32% in daily step counts
(from 4,500 to 5,940 steps, p < 0.05) and a 28% increase in physical activity motivation
scores. In contrast, the control group showed minimal changes. The findings demonstrate
that Al-based morf@@ring positively influences students' engagement and awareness of
physical activity. The study concludes that AI technologies can serve as effective
educational tools in modem PE instruction, although considerations regarding accessibility
and teacher training remain essential for broader implementation.

Keywords: Artificial Intelligence, Physical Education, Student Physical Activity,
Educational Technology, Activity Monitoring, Wearable Devices, Technology-Enhanced
Learning.

1 Introduction

Physical education is a critical component of school curricula aimed at developing
students’ motor skills and promoting lifelong healthy habits (Fauzi et al., 2025). It
contributes not only to physical fitness but also to psychosocial well-being, which has
significant impacts on students’ quality of life (Liu & Jiayi, 2020). Traditional methods
of physical education, however, often fall short in addressing individual differences
among students and in providing real-time monitoring of physical activity (Rahayu &
Ismail, 2025). This limitation can reduce the effectiveness of physical education
programs in achieving their intended outcomes.
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With the advent of digital technology, educational approaches have evolved to
incorporate technology-enhanced learning methods, which are increasingly being
applied in physical education (Su, Li, & Su, 2024). This paradigm shift facilitates more
interactive, engaging, and pers@gmlized leaming experiences. One of the promising
tools in this transformation is ificial Intelligence (Al), which can analyze vast
amounts of data and provide timely, personalized feedback (Li, 2024). Al’s capabilities
make it an ideal technology to monitor physical activities continuously and assist
educators in tailoring instructions.

In physical education, Al-powered devices such as wearables and motion sensors can
track students’ movements, activity intensity, and duration with high accuracy (Ahmed
etal., 2023). This objective data allows teachers to evaluate student performance more
precisely than traditional observation methods. Effective monitoring of physical
activity is essential to ensure that students engage in exercises that meet health
guidelines for frequency, intensity, and duration (Fauzi et al., 2025). By integrating Al
into monitoring systems, educators can promote safer and more effective physical
activity sessions. Recent research highlights a growing global interest in leveraging Al
for physical activity and sports, a trend accelerated by the COVID-19 pandemic, which
spurred greater reliance on digital solutions for health and education (Rahayu & Ismail,

2025).

Despite its potential, several challenges impede the widespread adoption of Al in
physical education. These include technological infrastructure gaps, especially in
under-resourced schools, and insufficient training for educators in operating Al systems
(Fauzi et al., 2025). Furthermore, concerns about student data privacy and ethical use
of Al in education demand careful consideration during implementation (Liu & Jiayi,
2020). Ensuring transparency and safeguarding personal data are vital to maintaining
trust among students, parents, and educators. Understanding how Al can be effectively
applied in technology-enhanced physical education requires systematic analysis of
current practices and outcomes (Su, Li, & Su, 2024). This includes examining the types
of devices used and the data processing methods involved.

Moreover, it is important to explore how Al influences students’ motivation,
engagement, and attitudes towards physical activity (Fauzi et al., 2025). Studies suggest
that Al-based interventions can enhance enjoyment and foster consistent participation
in physical education. Monitoring students’ physical activity with Al also offers
opportunities for personalized learming, allowing teachers to address individual
strengths and weaknesses, which traditional group instruction may overlook (Ahmed
et al., 2023). This personalization supports differentiated instruction, which is crucial
for catering to diverse student populations with varying physical abilities and interests
(Rahayu & Ismail, 2025).

Research questions central to this study include assessing the effectiveness of Al in
monitoring and improving students” physical activity levels and understanding teacher
and student perceptions of Al integration in physical education (Li, 2024).The
objectives of this research are to analyze Al application in physical activity monitoring




during technology-enhanced physical education and to evaluate its impact on students’
physical performance and learning experiences (Fauzi et al., 2025).

This study aims to contribute to the development of evidence-based practices for Al
integration in physical education, offering insights for educators, policymakers, and
technology developers on how to implemenggpl ethically and effectively (Fauzi et al.,
2025). The structure of this article includes a literature review, methodology, results,
discussion, and conclusion with recommendations for future research.

9Method

This study used a quasi-experimental design with pretest and posttest measures to
evaluate the application of Al in monitoring students’ physical activity during
technology-enhanced physical education classes (Nguyen & Tran, 2025; Thompson &
Evans, 2023). A total of 60 secondary school students aged 13 to 15 were divided into
an experimental group, which utilized Al-based wearable devices during PE lessons,
and a control group, which followed conventional PE without Al support (Roberts &
Johnson, 2024; Ahmed et al., 2023).

The Al-based wearable devices tracked real-time physical activity indicators such as
steps, heart rate, and movement quality, providing personalized feedback to students
and teachers (Wang & Chen, 2023; Patel & Singh, 2023). Additionally, students
completed standardized physical activity questionnaires to assess motivation and
engagement, while teachers conducted observational assessments of student
participation (Garcia & Lopez, 2022; Su, Li, & Su, 2024). The intervention lasted 12
weeks, with pretest data collected before and posttest data gathered after the program.

Data analysis involved paired t-tests to measure within-group changes and independent
t-tests to compare outcomes between groups, focusing on physical activity levels and
motivational factors (Fauzi et al., 2025; Xu & Feng, 2023). Ethical considerations
included informed consent from participants and parents, as well as data privacy
safeguards such as anonymization and restricted data access to protect student
information (Liu & Jiayi, 2020; Zhao & Wang, 2024).

3 Result

The following table summarizes EE pretest and posttest results for both the
experimental group, which used Al-based monitoring devices, and the control group,
which followed traditional physical education methods. It highlights changes in daily
step counts and motivation scores, illustrating the impact of Al integration on students’
physical activity levels and engagement.

Table 1. Pretest and Posttest Results




Variable Group  Pretest Posttest % Change Significance (p)
Daily Step Count (steps) Experimental 4,500 5,940 +32% < 0.05
Control 4,520 4,600 +1.8%  >0.05
Motivation Score Experimental 654  83.7  +28% < 0.05
Control 66.1  67.0 +1.4% = 0.05

The data presented in Table | highlights the significant improvements observed in the
experimental group that utilized Al-based monitoring devices during physical
education classes. Notably, the average daily step count increased from 4,500 steps
before the intervention to 5,940 steps after 12 weeks, representing a substantial 32%
rise. This significant change (p < 0.05) demonstrates the effectiveness of Al technology
in encouraging students to engage in more physical activity during their lessons.

In contrast, the control group, which participated in traditional physical education
without Al support, showed only a minimal increase in daily steps—from 4,520 to
4,600 steps—amounting to justa 1.8% change. This small and statistically insignificant
difference (p > 0.05) suggests that conventional methods may be less effective in
motivating students to increase their physical activity levels compared to Al-enhanced
programs.

Motivation scores related to physical activity also improved considerably within the
experimental group. Before the intervention, students had an average motivation score
of 65.4 out of 100, which increased to 83.7 at posttest, reflecting a 28% boost. This
statistically significant increase (p < 0.05) indicates that the Al system’s personalized
feedback and real-time monitoring played an important role in enhancing students’
enthusiasm and commitment to physical education.

Meanwhile, the control group’s motivation scores remained almost unchanged, rising
only slightly from 66.1 to 67.0, a 1.4% increase that was not statistically significant (p
> (.05). This minimal change reinforces the idea that without technological support,
students may experience limited growth in motivation and engagement in physical
activity. Overall, the data strongly supports the integration of Al technology as a
beneficial tool to enhance both physical activity levels and motivation among students.

4 Discussion

qﬁis study demonstrated that the application of Al-based monitoring devices in
physical education significantly improved students' physical activity levels, as
evidenced bggthe 32% increase in daily step counts in the experimental group. This
aligns with findings by Ahmed et al. (2023) who highlighted that Al tools provide
objective data that encourage students to be more active. The substantial rise in
motivation scores in the experimental group also supports the motivational benefits of
technology-enhanced leaming environments. Garcia and Lopez (2022) emphasize that




real-time feedback and gamification features in Al systems can increase student
engagement and motivation during physical activities.

In contrast, the control group's minimal improvements reflect limitations of traditional
physical education approaches, which often rely on subjective observation and
standardized exercises (Roberts & Johnson, 2024). These methods may not sufficiently
personalize learning or sustain student interest. The integration of Al facilitates
personalized feedback tailored to individual needs, enabling differentiated
instruction—a key factor in promoting inclusive education (Nguyen & Tran, 2025).
Personalized data allow teachers to adjust activities to optimize student performance
and enjoyment.

Moreover, the ability of Al systems to track diverse physical activity metrics in real
time supports continuous formative assessment, which is crucial for effective teaching
and learning (Li, 2024). This dynamic monitoring contrasts with traditional summative
assessmentsggproviding timely insights into student progress. The findings further
underscore the potential of Al to support remote and hybrid leaming models, a
necessity highlighted by the COVID-19 pandemic’s impact on education (Rahayu &
Ismail, 2025; Yamada & Saito, 2025). Al-enabled wearables allow monitoring physical
activity even outside of physical classrooms.

However, successful implementation requires addressing infrastructural and training
challenges, especially in under-resourced schools (Henderson & Kim, 2024). Without
adequate support, the benefits of Al integration may be unevenly distributed,
exacerbating educational inequalities. Ethical concerns surrounding data privacy are
also prominent. As Liu and Jiayi (2020) and Zhao and Wang (2024) discuss, securing
student data and gaining parental consent are critical to maintaining trust and
safeguarding sensitive information.

Despite these concerns, the qualitative feedback from teachers and students indicated
positive attitudes toward Al-assisted physical education, emphasizing improved
accuracy in performance evaluation and personalized coaching (Su, Li, & Su, 2024).
The motivational gains align with Zhang and Li (2023), who found that Al-driven
personalized learning pathways enhance student autonomy and self-efficacy, important
psychological factors that drive sustained physical activity. Consistent with Wang and
Chen (2023), this study confirms that wearable Al devices can provide reliable and
valid measures of physical activity, facilitating data-driven decision-making in
educational settings.

Further, the improvement in physical activity levels supports public health goals by
helping students meet recommended daily activity guidelines, a concern raised by
Fauzi, Rahman, and Santoso (2025) and Xu and Feng (2023). The study’s
methodology, involving a quasi-experimental design with control and experimental
groups, allowed for a robust comparison of Al integration’s effects, as recommended
by Thompson and Evans (2023) and Martinez and Torres (2023). Nonetheless, some
challenges were noted related to the initial adaptation period for both teachers and




students in using Al tools, which echoes findings by Henderson and Kim (2024).
Adequate professional development and user-friendly technology are essential for
overcoming these barriers.

This research also contributes to inclusive education by demonstrating how Al can
adapt physical activities for students with diverse ghilities, a concept supported by Wu
and Zhang (2024) and Nguyen and Tran (2025). Future studies could expand on this
work by investigating long-term impacts of Al integration on physical fitness and
psychosocial well-being, as well as exploring the scalability of Al solutions in various
educational contexts (Patel & Singh, 2023).

In addition, policymakers should consider frameworks that promote ethical Al use in
schools, incorporating privacy safeguards and equitable access, as argued by Liu and
Jiayi (2020) and Henderson and Kim (2024). Overall, this study affirms that Al-
enhanced physical education can substantially improve students’ activity levels and
motivation, offering a promising pathway to modemize PE cwrricula and support
healthier, more engaged learners (Fauzi et al., 2025; Yamada & Saito, 2025).

5 Eonclusion

The findings of this study indicate that the application of artificial intelligence (Al) in
monitoring students” physical activity during physical education significantly improves
both activity levels and motivation. The experimental group, which utilized Al-based
wearable devices, showed a 32% increase in daily step counts and a 28% rise in
motivation scores after the 12-week intervention. These results demonstrate that Al
technologies can effectively encourage students to engage more actively and positively
in physical education classes.

In contrast, the control group, which followed conventional physical education
methods without Al support, exhibited only minimal changes in physical activity and
motivation. This suggests that traditional teaching methods may be less effective in
promoting sustained student engagement and physical activity. The rgal-time feedback
and personalized recommendations provided by Al devices appear tolgay a crucial role
in enhancing students” enthusiasm and participation.

Overall, this study highlights the potential of Al integration within technology-
enhanced physical education to foster healthier behaviors and greater motivation
among students. By providing accurate, real-time monitoring and individualized
feedback, gl tools support more personalized and effective physical education
programs. Future research should explore the long-term effects of Al-assisted physical
education and address challenges related to accessibility and ethical data use.
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